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L A gas turbine power systenrfbr produjing electricity, comprising 

a compressor for compressing afim medium, 
an electrochemical Qouw&K^tm fluid conraiunication with the 
compressor and being adapted to receive the firsj^frfedium and a second medium, the 
converter being configured to a^ldw^electjpeKe^ reaction between the first and 
second mediums and to projldce exhaust having a selected elevated temperature, and 

a turbine m^uid communication with the electrochenucal converter and 
adapted to receive th^onverter exhaust, 

wh^^in the turbine converts the electrochemical converter exhaust into 
rotary energy^ 

2. The gas turbi^ power system of claim 1 fiirther comprising a generator 
associated with the turbine amd adapted to receive the rotary energy thereof, wherein 
the generator produces electricity in response to the turbine rotary energy. 

3. The gas turbine pbwer system of claim 1 wherein the electrochemical 
converter is adapted to produce electricity. 



4. jThe gas tikbine po\^r system of claim 1 wherein the electrochemical 
converter is a iapte: 1 to operate at am elevated temperature and at atmospheric pressure, 
and wherein s aid pc wer system furtoer comprises heat exchanger means in thermal 
association w th the electrochemical Converter for extracting waste heat fi-om the 
converter exhaust a ad-'fortransferring me waste heat to the turbine. 

5. The gas turbine power sysrem of claim 1 wherein the electrochemical 
converter has a selected operating temperature and is adapted to operate at an elevated 
temperature and at an elevated pressure, wherein the electrochemical converter 
includes internal iridium heating means forVntemally heating the first and second 
mediums to the converter operating temperature. 

6. The gas turbine power system of Olaim 5 wherein the electrochemical 
converter comprises a plurality of tubular convener elements which include a circular 
electrolyte layer having an oxidizer electrode mate^rial on one side and a fiiel electrode 
material on the opposing side. 



7. The gas turbine power system of claim^ 

to receive directly the exhaust of the electrochemical 



wherein the turbine is adapted 
Dnverter. 
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8. The gas tu\;bine power system of claim 1 wherein the electrochemical 

converter comprises 

an electrochemical converter assembly having a plurality of stacked 
converter elements which include 

a plurality of electrolyte plates having an oxidizer electrode 
material on one side and a fuel electrode material on the opposing side, and 

a pluraliw of interconnector plates for providing electrical contact 
with the electrolyte plates, wherein the stack of converter elements is assembled by 
alternately stacking interconnect or plates with the electrolyte plate. 

e ga^sturbine poVer system of claim 8 wherein the stacked converter 



elements further includ 
a plurality 



receive the 



\ 



manifolds axially associated with the stack and adapted to 
firk and secon^ mediums, and 
medium heating mearife associated with the manifold for heating at least 



a portion of the 
converter. 



10. 

plate comprises 




first and secOTid memums to the operating temperature of the 



Tlie 



gas turbine power system of claim 9 wherein the interconnector 
a thermally concLctive connector plate. 



1 1. The gas turbine power systeVn of claim 9 wherein the medium heating 

means comprises a thermally conductive amd integrally formed extended surface of the 
interconnector plate that protrudes into the axial manifolds. 



12. The gas turbine power system d£ claim 9 wherein the stack of converter 
elements fiirther comprises a plurality of spacer plates interposed between the 
electrolyte plates and the interconnector plates) 

13. The gas turbine power system of c\aim 12 wherein the medium heating 
means comprises a thermally conductive and integrally formed extended surface of the 
spacer plate that protrudes into the plurality of axial manifolds. 



14. The gas turbine power system of claifei 9 wherein the electrochemical 

converter assembly generates waste heat which hcam the first and second mediums to 
the converter operating temperature, the waste heat oeing conductively transferred to 
the first and second mediums by the interconnector mate. 
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15. The gas turbihe power system of claim 1 wherein the operating 
temperature of the electrocHipmical converter assembly is between about 20^C and 
about 1500°C. 

16. The gas turbine j^ower system of claim 1 wherein said electrochemical 
converter is a fiiel cell selectedVfrom the group consisting of a solid oxide fuel cell, 
molten carbonate fuel cell, phosphoric acid fuel cell, alkaline fuel cell, and proton 
exchange membrane fuel cell. 

17. The gas turbine powfer system of claim 1 further comprising preheating 
means for pri^ieMing the first and sifcond mediums prior to introduction to the 
electrochemical coiiverter. 

18. ^ The gas tWbine power ^stem of claim 17 wherein the preheating means 
comprises on^ of an extelijial regenerative heat exchanger and a radiative heat 
exchanger. 



19. 

preheating Yne; 
hydrocarboi^s 

20. 

heating means^ 
hydrocarbons 




gas turbine power sysiem of claim 17 wherein at least the 
-dtsSssociatos the first abd second mediums, which includes 
reforming agents, into mon-complex reaction species, 

gas turbine poV-^r system of claim 9 wherein at least the medium 
Lsassociates the first and seaond mediums, which includes 
reforming agents, into non-complex reaction species. 



21. The gas turbine power system of claim 1 wherein the electrochemical 
converter is placed serially in-line between the^ compressor and the turbine. 

22. The gas turbine power system of ^laim 1 further comprising converter 
exhaust heating means, disposed between the electrochemical converter and the 
turbine, for heating the exhaust of the converter tp a selected elevated temperature 
prior to introduction to the turbine. 



23. The gas turbine power system of cla&n 22 wherein the converter exhaust 

heating means comprises a natural gas combustor. 



24. The gas turbine power system of claim 1 further comprising regenerative 

thermal enclosure means forming a pressure vessel about the electrochemical 
converter. \ 
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25. The gas turbkie power system of claim 1 wherein the first medium 
includes air and the second piedium includes natural gas. 

26. The gas turbinfe power system of claim 1 further comprising a steam 
generator associated with theWas turbine and adapted to receive the gas turbine 
exhaust, the steam generator c|pnvectively coupling the exhaust of the gas turbine to a 
working medium. 

27. /the g^turbine pdwer system of claim 26 further comprising a steam 
turbine associated witnXhe steani generator and configured for producing electricity. 



28. 



Apower genea-ating Wstem comprising 



an 



(electrochemical converter assembly having a plurality of stacked 
converter elements and beingYdapted to receive one or more reactants, and 

a |;as turbine having a compressor and being associated with the 
electroclkemical converter, the c^pmpppssor being adapted to preheat the reactants. 

29. I THe powej^geriefatiVig s>^tem of claim 28 further comprising a generator 
associated with i he^^ turbine, wnereim the turbine produces rotary energy and the 
generator produces electricity in response to the turbine rotary energy. 



30 



A steam turbine powensystfcm, comprismg 

an electrochemical converte\ for producing exhaust and waste heat 
having a sel^tec elevated temperature, 

steam generator associated ^ith the electrochemical converter, and 
a steam turbme associated wit^ the steam generator and configured for 
producing electricity ."^ 



3 1 . The steam turbine power system of claini 30 wherein the 

electrochemical converter is adapted to operate at an elevated temperature, and 
wherein the converter includes heat exchanger n^ans for radiatively exchanging heat 
between the converter and the steam generator. 



32. The steam turbine power system of cl 

generator includes a working medium, and wherein 
converter radiatively heats the working medium thr< 



im 3 1 wherein the steam 

the exhaust of the electrochemical 

ugh the heat exchanger means. 
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33. The steam tui%)ine power system of claim 30 further comprising a heat 
recovery heat exchanger adapted to receive the converter exhaust, and wherein the 
exchanger is associated withvthe turbine. 

34. The steam turbine power system of claim 33 wherein the exchanger 
convectively transfers waste heat from the converter exhaust to the turbine. 



35. The steam turbine\power system of claim 30 wherein the 

electrochemical converter comprises 

an electrochemical (konverter assembly having a plurality of stacked 
converter elements which include 

a plurality of electrolyte plates having an oxidizer electrode 
material on one sidfe^and a fiiel electrode material on the opposing side, and 

)lurality of inlerconnector plates for providing electrical contact 
witfi th^lectrolyte pla^s, wherein the stack of converter elements is assembled by 
altematelyi stacking interconnector plates with the electrolyte plate. 




36j. The steam turbine power\system of claim 35 wherein the stacked 

converter Elements furttier_include 

^^^g^hlrafity of rr^anifolds a?\ially associated with the stack and adapted to 
receive re4ctants, and 

reactant heating means associated with the manifold for heating at least 
a poAion o{f the reactants to theVoperating temperature of the converter. 



The steam turbine power sysiem of claim 36 wherein the interconnector 
a thermally conductive connector plate. 



p ises 



38. The steam turbine power system of claim 36 wherein the reactant 
heating means comprises a thermally conducnve and integrally formed extended 
surface of the interconnector plate that protrucks into the plurality of axial manifolds. 

39. The steam turbine power system ^f claim 36 wherein the stack of 
converter elements vfiirther comprises a pluralit} \of spacer plates interposed between 
the electrolyte plates and the interconnector plates. 



40. The steam turbine power system of claim 39 wherein the reactant 

heating means comprises a thermally conductive £md integrally formed extended 
surface of the spacer plate that protrudes into the plurality of axial manifolds. 
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4 1 . The steam turbine power system of claim 36 wherein the 
electrochemical convertenassembly generates waste heat which heats the reactants to 
the converter operating temperature, the waste heat being conductively transferred to 
the reactants by the intercomiector plate. 

42. The steam turbfene power system of claim 30 wherein the operating 
temperature of the electrocheifiical converter assembly is between about 20°C and 
about ISOO'^C. 

43. The steam turbineYower system of claim 30 wherein the 
electrochemical converter is a fual cell selected from the group consisting of a solid 
oxide fuel cell, molten carbonate mel cell, phosphoric acid fuel cell, alkaline fuel cell, 
and proton exchange membrane fuel cell. 



44. 

preheating 
electrocherAical 



The steanlsturbine pow^r system of claim 30 further comprising 
leans for preneating the reactants prior to introduction to the 



45. 
means com 
exchanger 



onverter. 



Th^e steam turbmepower system of claim 44 wherein the preheating 

lemal regenerative heat exchanger and a radiative heat 



46. vTh ; steam turbine power syslem of claim 44 wherein at least the 

preheating means; disassociates tha reactants, which includes hydrocarbons and 
reforming ageritsi into non-complex" reaction species. 



47. The" steam turbine power systenV of claim 36 wherein at least the reactant 
heating means disassociates the reactants, whiqh includes hydrocarbons and reforming 
agents, into non-complex reaction species. 

48. The steam turbine power system ofVclaim 30 wherein the 
electrochemical converter is adapted to produce elbctricity. 



49. The steam turbine power system of clkim 30 further comprising a gas 

turbine in fluid communication with the electrochenmcal converter and adapted to 
receive the electrochemical converter exhaust and to produce electricity, wherein the 
gas turbine is in fluid communication with the steam generator and produces exhaust 
having a selected elevated temperature for subsequent \ransfer to the steam generator. 
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50. A power sys\em compnsmg 

an electrochemical converter adapted to receive input reactants and to 
produce electricity, waste heat and exhaust, 

a gas turbine cranprising a compressor and a mechanical turbine, the 
turbine producing edectricity and exhaust having a selected elevated temperature, 

/ a stBam generato^associated with the gas turbine and adapted to receive 
the gas turbine e^maiffit, the steam generator convectively coupling the exhaust of the 
gas turbine to a working mediumX and 



producing eledu'icity. 



irbine associated with the steam generator and configured for 



51. / The power*system of ckim 50 further comprising heating means 

associatedlwith the electrochemical converter and the gas turbine for heating the 
exhaust of me converter to a selected e\evated temperature prior to introduction to the 
gas turbme. 



52. The power system of claim 51 wherein the heating means is a natural 

gas combustor. \ 




